Clozapine may be more useful in treatment-naive patients with first-episode schizophrenia for better symptoms control and improving quality of life. The current study was carried out to compare the efficacy and tolerability of clozapine versus risperidone in treatment-naive, firstepisode patients of schizophrenia.
which was later withdrawn by the manufacturer in 1975 after it was shown to cause agranulocytosis. In 1989, after studies 3 demonstrated that clozapine was more effective than any other antipsychotic for treating schizophrenia 3 , the U.S. Food and Drug Administration (US-FDA) approved clozapine's use only for treatmentresistant schizophrenia (TRS) (www.accessdata.fda. gov/drugsatfda_docs/label/2014/019758s073lbl.pdf). Though clozapine has been found to be the most effective antipsychotic drug (APD) for TRS 4 , its use is still restricted because of the fear of agranulocytosis. However, the frequency of clozapine-induced agranulocytosis has been shown to be <1 per cent 3, 4 .
There have been only a few studies available on clozapine as the first-line treatment for schizophrenia [5] [6] [7] . Girgis et al 6 did not find any benefit for clozapine over conventional antipsychotic drug for acute treatment of first episode of schizophrenia or schizoaffective disorder although they mentioned that clozapine led to better adherence and greater tolerability. Lieberman et al 8 found that clozapine and chlorpromazine led to approximately 80 per cent reduction in Brief Psychiatric Rating Scale (BPRS) total score. However, in the secondary analysis, clozapine demonstrated an advantage of shorter median time to remission compared with chlorpromazine.
The available data have also suggested that the longterm outcome does not depend on type of antipsychotic used as the first line agent. Sanz-Fuentenebro and colleagues 9 compared clozapine with risperidone in patients with first-episode psychosis and suggested that clozapine might have a slightly superior efficacy initially in the treatment of first-episode treatment naive patients with schizophrenia. No published data are available from India. Hence, the current study was planned to compare effectiveness and safety of clozapine and risperidone in a group of treatmentnaive, first-episode patients with schizophrenia.
Material & Methods
It was a comparative, open-label, prospective pilot study with intent to treat analysis. The patients were allocated to either of the group on the basis of computergenerated random table number. The patients were followed up for six months after initiation of treatment. Patients were inducted from out-and inpatients both attending the department of Psychiatry, Government Medical College and Hospital, Chandigarh, a tertiary care teaching hospital of north India. Patients with the diagnosis of schizophrenia as per the International Classification of Diseases (ICD-10) criteria 10 , who gave informed written consent, and fulfilled inclusion and exclusion criteria were enrolled in the study from December 2010 to June 2011, and the study was completed in January 2012. The consecutive patients of first-episode, treatment-naive schizophrenia, between the age group of 18 and 40 years, were included in the study. Patients having history of seizure disorder, heart conduction defects, history of agranulocytosis or total leucocyte counts (TLC) <3500/mm 3 and diabetes mellitus, neurological disorders, head injury, movement disorder, lactating or pregnant women, patients with comorbid substance dependence except nicotine and patients with subnormal intelligence were excluded from the study. The patients were allocated to either of the group on the basis of computer-generated random table number. The dosages of the respective drugs were kept in therapeutic range of 200-600 mg/day and 4-8 mg/day for clozapine and risperidone, respectively.
Clozapine was started at the dose of 12.5 mg and risperidone at 2 mg/day and efforts were made to reach an adequate dose in all the patients within one month of starting the treatment, and after reaching this dose, patients were observed for a period of four weeks 11 . At the end of four weeks after achieving the adequate dose, if the response was not adequate [<50% reduction in Positive and Negative Syndrome Scale (PANSS)], then in these patients the dose of the respective drug was further increased depending on the serum levels of the concerned drug and attempt was made to bring the serum levels of both the drugs within therapeutic range. The effective levels for clozapine were taken as 200-300 µg/l 12 and risperidone as 20-60 µg/l 13 . However, those who did not respond to clozapine dose could be adjusted to reach a plasma level between 350 and 500 µg/l as per the Maudsley prescribing guidelines 13 . Patients who showed response to the drugs were continued as per the assessment schedule at one, two, four and at six months. Concomitant medications such as benzodiazepines for restlessness and sleep disturbances, anticholinergic drugs for extrapyramidal side effects and clonidine and amitriptyline for sialorrhoea were permitted wherever required and doses of such medications were documented in both the groups. Sociodemographic and clinical variables of patients were recorded in the prescribed proforma designed for the study.
TLC, differential leucocyte count, platelet count and absolute neutrophil counts were measured on weekly basis for initial 18 wk as per the Maudsley prescribing guidelines 13 for patients receiving clozapine and thereafter monthly. Measurements of body mass index, lipid profile, fasting blood sugar and serum drug levels were done at one, two, four and six months. The drug levels were measured by reversed-phase highpressure liquid chromatography technique 14 , and blood samples (3-5 ml) were collected into vacuum tubes in the morning, before the administration of morning dose. Besides these assessments, patients were on regular follow up after every two weeks, for six months. Patients were assessed for psychopathology on PANSS 15 , World Health Organization Quality of Life (WHOQOL)-BREF
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, Arizona Sexual Experience Rating Scale (ASEX) 17 and side effects on Glasgow Antipsychotic Side-effect Scale (GASS) 18 were administered for assessing quality of life, sexual functioning and medication side effects at baseline, one, two, four and six months, respectively. All these scales were used in the morning before administration of morning dose. Patients were asked to bring the empty strips of medicines in both the groups during every follow up visit.
The confidentiality of the information obtained was maintained and the principles enunciated in the ICMR's ethical guidelines for biomedical research on human cases were adhered to 19 . The study was approved by the Institutional Ethics Committee.
Statistical analysis:
The statistical analysis was carried out using Chi-square test for qualitative data and repeated measures ANOVA and MANOVA for quantitative data; t test was applied to compare individual assessments. Data were analyzed using SPSS 16.0 version software (SPSS Inc., Chicago, IL, USA) for heterogeneous data, test was applied after appropriate transformation.
Results
A total of 63 patients were recruited and were randomly assigned to group A (clozapine group, n=28) or group B (risperidone group, n=27) using computergenerated random number table. Eight patients were lost to follow up. The two groups were comparable on sociodemographic variables including mean age, sex, locality, education, occupation, income, family type and marital status. The mean duration of illness was 19.39 ±15.28 months in clozapine group and 18.63 ±14.67 months in risperidone group. The difference in duration of illness between two groups was not significant. Drug plasma levels were estimated at six months. At this point of time, patients in clozapine group received mean dose of 289.28 mg, with plasma levels of 206.54 µg/l and there was 60.32 per cent reduction in PANSS total score in clozapine group. Similarly, in risperidone at six months, there was 56.35 per cent reduction in total PANSS scores at the mean dose of 6.85 mg, with plasma level of 54.51 µg/l.
The comparison on GASS between the two groups revealed significant difference at each assessment, and clozapine was found to be superior than risperidone. The most common side effects observed in clozapine group were sedation (78.96%), dizziness (55.23%) and drooling of saliva at night (46.32%). The most common side effects noted in risperidone group were rigidity (62.36%), sedation (38.69%), tremors (65.69%) and menstrual irregularities in 80.25 per cent of female patients. However, none of the patients discontinued treatment because of side effects.
Clozapine group was found to have significant improvement in quality of life at all the assessments, and it was found to be significant between the two groups (mean = 49.67, 95% CI = 47.93-51.41, P<0.05) (Table III) .
Patients in clozapine group had a significant increase in BMI as compared to the risperidone group from fourth month onward; however, none of the patient in either group developed hypertension, impaired glucose tolerance, dyslipidaemia or any other electrocardiogram abnormalities. Similarly, comparison on ASEX did not reveal any significance.
Discussion
In the present study, both the groups were comparable on sociodemographic variables as well as on severity of psychopathology and quality of life at the baseline. The results showed that both clozapine and risperidone fared equally well in terms of reducing the positive symptoms whereas clozapine was significantly superior to risperidone in reduction of negative symptoms at each assessment.
Earlier studies carried out on clozapine versus typical antipsychotics did not find benefit of clozapine over conventional antipsychotics in patients of first episode of schizophrenia or schizoaffective disorder [5] [6] [7] . Girgis et al 6 studied 160 individuals with treatmentnaive, first-episode schizophrenia or schizophreniform disorder who were randomized to clozapine or chlorpromazine treatment for up to two years and reported no significant differences in the effectiveness of two drugs. However, the adherence to clozapine was better than chlorpromazine (26 vs. 10%, P=0.01). Woerner et al 5 while studying 34 cases of first episode of schizophrenia or schizoaffective disorder concluded that there was no benefit of clozapine over conventional antipsychotics for acute treatment of the first episode.
The Cochrane schizophrenia group performed a meta-analysis to compare several commonly used second-generation antipsychotics (SGAs, risperidone, olanzapine, clozapine, amisulpride and quetiapine) agents to investigate the efficacy and tolerability of these drugs in patients with schizophrenia or schizophrenialike psychoses 20 , and the results showed that among the SGAs, no drug was better than the other. Since many patients included in the meta-analysis were on low or very low doses of clozapine, several had an upper limit of 400 mg/day and five studies used dosages under 210 mg/day; it could be possible that many patients did not receive therapeutic levels of clozapine resulting in poor outcome as compared to the present study. In a study by McEvoy et al 21 , 91 patients who discontinued treatment with olanzapine, quetiapine, risperidone or ziprasidone because of inadequate efficacy, were randomly assigned to open-label treatment with clozapine (n=49) or blinded treatment with another newer atypical antipsychotic not previously received. The results showed that the Negative Syndrome Scale and total scores decreased more in patients treated with clozapine than in patients treated with quetiapine or risperidone, and treatment discontinuation for any reason was significantly longer for clozapine.
In other studies, clozapine has been found to be effective in resolution of positive and negative symptoms in schizophrenia patients and the average daily dose in these studies was between 523 and 600 mg/day [22] [23] [24] . However, in our study, the mean dose of clozapine at six months was 289.28 mg/day.
In another study 9 , 30 patients of schizophrenia or schizophreniform disorder were randomized to receive clozapine or risperidone and the results showed that patients on clozapine adhered to their original treatment for a longer period than patients on risperidone. In our study also, only 6.6 per cent patients dropped out during six months of the study, and none was due to adverse effects of the drug. The high retention rate (93.4 %), for six months suggested better treatment adherence in clozapine group. The retention rate in case of risperidone during the same follow up period was 82.82 per cent as six patients dropped out within six months. One patient dropped out due to acute dystonia in first two weeks, another patient had akathisia and restlessness, three patients had extrapyramidal side effects and one patient dropped out due to unknown reason and shifted to another hospital.
Robinson et al 25 stated that neurological adverse effect of antipsychotic drugs was the main reason of treatment non-adherence and even relapse. Minzenberg et al 26 have argued that while the use of adjunctive anticholinergic medications can improve the tolerability of extrapyramidal symptoms, these agents are often associated with adverse cognitive effects and peripheral anticholinergic effects. In our study, on comparison between the two groups on total score on GASS, clozapine was superior to risperidone. On the metabolic parameters, patients in clozapine group had significant weight gain than the risperidone. This is in accordance with the findings reported in other studies 27, 28 .
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The present study had certain limitations. The sample size was low; being an open-label study, blinding could not be done; placebo arm could not be included due to ethical considerations. In addition, a follow up duration of six months may not be sufficient to interpret metabolic side effects of the drugs. Further, suicidality which is an important variable, could not be measured. The study had several strengths such as randomized sample, firstepisode, treatment-naive schizophrenia patients, comparable baseline sociodemographic profile as well as psychopathology score, repeated assessments and follow ups.
In conclusion, the present study showed that clozapine was a better choice than risperidone in terms of efficacy and tolerability in the treatment of treatment-naive, first-episode schizophrenia. In view of these findings and no reports of leucopenia and agranulocytopenia, clozapine may have the potential to be the first-choice antipsychotic which would reduce the failure rates, along with the improvement in quality of life. Further studies on large samples need to be done to confirm these findings.
Conflicts of Interest:
None.
